Temporal disparity in the induction of matrix metalloproteinases and tissue inhibitors of metalloproteinases after thoracic aortic aneurysm formation.
An important component of matrix remodeling during thoracic aortic aneurysm progression is the balance between matrix metalloproteinases and their endogenous inhibitors (tissue inhibitors of metalloproteinases). However, whether and to what degree matrix metalloproteinase/tissue inhibitor of metalloproteinases profiles change over time with an evolving thoracic aortic aneurysm remains unclear. Descending thoracic aortic aneurysms were induced in mice (FVB strain, 15 minutes of 0.5 mol/L CaCl2 exposure) and followed for 24 hours, 72 hours, 1 week, 2 weeks, 4 weeks, or 8 weeks (each group, n = 13). Thoracic aortic aneurysm size was determined by means of video micrometry, and immunoblotting was used to measure aortic matrix metalloproteinase 2, 8, 9, and 12 and tissue inhibitor of metalloproteinases 1 and 4 levels (expressed as a percentage of control values, n = 13). Increased aortic diameter was detected by 72 hours and reached a maximal size at 4 weeks (135% +/- 4% increase from baseline, P < .05), which is consistent with thoracic aortic aneurysm progression. Active matrix metalloproteinase 8 (collagenase) levels increased at 72 hours (178% +/- 49%, P < .05 from control), and active matrix metalloproteinase 12 (elastase) levels increased by 24 hours (138% +/- 11%, P < .05), whereas active matrix metalloproteinase 2 levels increased at 72 hours and 1 week after thoracic aortic aneurysm induction (72 hours: 158% +/- 12%, 1 week: 162% +/- 19%; P < .05). At 1 week after thoracic aortic aneurysm induction, active matrix metalloproteinase 9 and 12 levels decrease (matrix metalloproteinase 9: 55% +/- 5%; matrix metalloproteinase 12: 63% +/- 5%; P < .05); however, matrix metalloproteinase 9 and 12 levels were increased from these values at 4 and 8 weeks (P < .05). Tissue inhibitor of metalloproteinases 1 levels were decreased at 1 week (52% +/- 15%, P < .05) and later returned to control values, whereas tissue inhibitor of metalloproteinases 4 levels increased at the late thoracic aortic aneurysm time points (4 weeks: 278% +/- 46%; 8 weeks: 213% +/- 40%; P < .05). These findings show 2 phases of matrix metalloproteinase abundance during murine thoracic aortic aneurysm formation. The late tissue inhibitor of metalloproteinases 4 increase might explain prevention of further aortic dilation past 4 weeks. Unique matrix metalloproteinase/tissue inhibitor of metalloproteinases temporal relationships occurred during the natural history of thoracic aortic aneurysm progression that might hold both diagnostic and therapeutic relevance.